Intracellularly injected tetanus toxin inhibits exocytosis in bovine adrenal chromaffin cells.
The clostridial neurotoxins tetanus and botulinum toxin type A are known to block transmitter release from nerve terminals, probably by interfering with some essential process controlling exocytosis after the entry of Ca2+ ions. Although exocytosis occurs in many secretory cells, these toxins show a high specificity for neurones and the secretory response of cultured bovine adrenal medullary cells is not inhibited by exposure to medium containing tetanus or botulinum toxin type A (although it is by botulinum toxin type D). Here we report that when tetanus toxin and botulinum neurotoxin type A are injected intracellularly into chromaffin cells they strongly inhibit secretion, as revealed by the measurement of cell capacitance. These results indicate that these toxins are normally ineffective in chromaffin cells because they are not bound and internalized, so do not reach their site of action. Furthermore, we have localized the secretion-blocking effects of the toxin to a fragment comprising the light chain covalently linked to part of the heavy chain, suggesting that this part of the molecule contains the active site.